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ABSTRACT

The soil fertility and plant diversity of 16 home gardens in Song district, Phrae
province were studied. The ages of the home gardens studied ranged from 4 to 70 years and
from 100 to 1,050 m? in area. In total, 168 plant species were recorded, with growth forms
of tree, shrub, herb and climber species being 44.0, 25.0, 17.3 and 13.7 %, respectively.
The largest group of plants was grown for food (32.1 %), followed by ornamentals (20.2 %)
and fruits (15.5 %). Commonly occurring fruit species were: Mangifera indica, Musa sapientum,
Tamarindus indica, Artocarpus heterophyllus and Dimocarpus longan. Food types consisted
of Alpinia siamense, Tiliacora triandra, Solanum barbisetum and Acacia pennata. Musa
sapientum and Alpinia siamense were found in all the home gardens studied. The growth
forms of plants species found in home gardens near the river were mostly shrub, herb and
climber used for food. Plant species found in home garden away from the river were trees
such as Mangifera indica, Dimocarpus longan, Tamarindus indica, Artocarpus heterophyllus
and Sandoricum koetjape. Most of the soils in the home gardens were sandy to sandy
clay loam. Both surface and subsurface soils were slightly acidic and rich in nutrients.
The cation exchange of soils saturated with exchangeable bases was predominated by the
Ca capacity, In comparison with other land uses in northern Thailand, home gardens could be
characterized by their high content of nutrients throughout the soil profile.
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Table 2 Surface and subsurface soil properties.

Total (n=16) Villagel (n=6) Village2 (n=6) Village3 (n=4)
Surface (0-5 cm)
PHuyater 771  (6.77-8.85) 7.64  (7.05-8.15) 7.56  (6.77-7.86) 8.02  (7.16-8.85)
pHkal 6.43  (4.44-7.46) 6.34  (5.49-7.02) 625  (5.07-6.95) 6.85  (5.82-7.46)
EC mSm’™ 24.8  (10.1-48.1) 21.7%  (12.6-30.6) 19.8°  (10.1-33.2)  36.9° (26.8-48.1)
T-C gkg! 27.9  (14.1-49.7) 272 (20.2-36.5) 263 (14.1-49.7) 313 (17.2-45.0)
T-N gkg! 2.1 (1.14.0) 20 (14-32) 21 (1.1-4.1) 24 (1.1-3.5)
C/N ratio 13.6  (11.0-16.8) 142 (11.0-16.8) 129 (12.2-14.0) 135 (12.7-15.2)
CEC cmol kg!  14.6  (10.6-22.9) 12.6  (10.6-15.7) 159  (12.4-22.9) 15.6  (11.1-22.1)
Exchangeable Ca cmol. kg! 143 (6.8-36.7) 103*  (6.8-16.9)  14.1®  (8.0-25.1) 20.7°  (13.3-36.7)
Exchangeable Mg cmol, kg 3.9 (24-5.9) 2.8 (24-3.5) 45°  (3.5-5.9) 45°  (4.2-4.9)
Exchangeable K cmol kg!  1.12 (0.30-2.37) 1.02  (0.30-2.37) 1.26  (0.49-2.15) 1.05  (0.88-1.14)
Exchangeable Na cmol kg?  0.18  (0.03-0.87) 0.07*  (0.03-0.10)  0.16® (0.06-0.48)  0.39°  (0.04-0.87)
Exchangeable Al cmol, kg 0 (0.00-0.00) 0 (0.00-0.00) 0 (0.00-0.00) 0 (0.00-0.00)
Exchangeable NH,-N  cmol kg'  0.15  (0.06-0.26) 0.14  (0.08-0.22) 0.18  (0.06-0.26) 0.13  (0.06-0.17)
Base saturation % 100 (83-100) 100 (83-100) 100 (100-100) 100 (100-100)
Available P mg kg! 31 (2-76) 30 (12-54) 31 (4-54) 32 (2-76)
Clay % 20.0 (8.4-34.9) 185  (8.4-34.9) 213 (13.6-33.7) 202 (14.5-29.5)
Silt % 18.6 (11.7-31.9) 18.1  (12.3-29.9) 19.6 (11.7-31.9) 18.0  (21.2-15.0)
Sand % 61.4 (35.2-74.7) 63.4  (35.2-72.5) 592 (35.2-74.7) 61.8  (49.4-69.1)
Porosity 352 (26.4-42.4) 32.3%  (26.4-35.1)  36.6° (32.4-424)  37.5°  (34.4-412)
Bulk density gem” 13 (1.1-1.5) 14 (1.2-1.5) 12 (1.1-14) 12 (11-1.5)
Subsurface (20-25 cm)

PH yater 7.58  (6.22-8.74) 7.07  (6.22-8.13) 7.85  (7.21-8.35) 7.95  (7.14-8.74)
pHkal 5.63  (3.83-6.73) 496  (3.83-6.70) 596 (5.18-6.73) 6.14  (5.17-6.52)
EC mSm™ 6.4 (1.7-15.2) 51 (1.7-15.2) 57 (1.9:9.7) 9.4  (52-13.5)
T-C gkg! 117 (4.5-23.5) 9.7  (4.5-16.9) 13.6  (5.4-23.5) 1.7 (5.5-17.5)
T-N gkg! 0.9  (04-1.7) 0.8  (0.4-1.3) 1.1 (0.6-1.7) 1.0 (04-1.3)
C/N ratio 12.1  (8.6-14.6) 126 (11.5-14.6) 12 (8.6-14.1) 11.6  (10.0-13.3)
CEC cmol kg!  13.0  (6.4-20.7) 8.5°  (6.4-14.4) 174> (152-19.7)  13.1®  (7.7-20.7)
Exchangeable Ca cmol, kg 9.4  (0.8-18.5) 3.9 (0.8-13.1) 142°  (11.2-18.5) 10.6°  (6.8-17.3)
Exchangeable Mg cmol kg! 3.4 (1.1-5.6) 1.4*  (1.1-2.3) 49" (3.9-5.6) 41°  (3.0-5.6)
Exchangeable K cmol kg?  0.81  (0.25-1.68) 0.61  (0.25-1.51) 0.95  (0.27-1.56) 0.90  (0.62-1.68)
Exchangeable Na cmol kg!  0.09  (0.02-0.29) 0.05  (0.02-0.13) 0.11  (0.04-0.29) 0.10  (0.02-0.21)
Exchangeable Al cmol kg! 025 (0.00-1.93) 0.59  (0.00-1.93) 0.01  (0.00-0.03) 0.11  (0.00-0.42)
Exchangeable NH,-N  cmol. kg'  0.04  (0.01-0.08) 0.03  (0.01-0.06) 0.05  (0.04-0.08) 0.05  (0.03-0.08)
Base saturation % 98  (36-100) 64  (36-100) 100°  (100-100) 100°  (100-100)
Available P mg kg’! 18 (1-47) 10 (1-27) 23 (3-47) 20 (9-43)
Clay % 21.9  (10.4-31.9) 169  (10.4-22.9)  25.7° (20.1-31.7)  23.6° (15.8-31.9)
Silt % 22.0 (13.1-38.7) 17.8  (13.1-28.7) 26.8  (16.1-38.7) 20.8  (13.7-30.5)
Sand % 562 (32.3-76.5) 65.3  (49.9-76.5) 475  (32.2-63.8) 55.6  (37.6-67.2)
Porosity 31.9 (25.7-38.3) 29.8  (28.3-36.4) 33.5  (28.3-36.4) 327 (25.7-37.3)
Bulk density gem” 14 (12-1.6) 1.4 (12-1.6) 13 (12-1.4) 1.3 (1.2-1.5)

Note: Average values shown with minimum and maximum values in parentheses. The same letters
following figures in the same row indicate values are not significantly difference by Duncan's

comparison test, p<0.05.
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Table 4 Number of plant species recorded during survey.

Category Tree Shrub Herb Climber Total

Food 14 13 15 12 54 (32.1%)
Ornamental 11 16 4 3 34 (20.2%)
Fruit 18 6 2 26 (15.5%)
Medicinal 3 6 8 7 24 (14.3%)
Building material 22 1 1 24 (14.3%)
Other 6 6 (3.6%)
Total 74 (44.0%)  42(25.0%) 29 (17.3%) 23 (13.7%) 168 (100%)

Table 5 Structural characteristics of home gardens, Song district, Phrae province.

Attribute Total (n=16) Villagel (n=6) Village2 (n=6) Village3 (n=4)
Spp.number per
garden 32 (13-69) 32 (13-69) 29 (20-36) 37 (15-52)
Spp.number m™ 0.10 (0.03-0.24) 0.06 (0.03-0.24) 0.16 (0.10-0.24) 0.09  (0.04-0.12)
Shannon's index 3.14 (1.68-3.83) 2.88 (1.68-3.52) 3.26 (2.94-3.52) 335 (2.69-3.83)
Simpson's index 093 (0.64-0.97) 0.88 (0.64-0.97) 096 (0.94-0.97) 0.95 (0.93-0.97)
Basal area (cm’m™) 19.8 (1.2-72.4) 247  (6.5-28.2) 17.7  (5.1-28.2) 15.5 (1.2-254)

Note: Average values shown with minimum and maximum values in parentheses.
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Table 6 Frequently observed plant species.

*
Botanical name Fre‘:};:;‘ «y Gfl;) ?::h Utility

Total (n=16)

Mangifera indica 15  (94) Tree 5
Musa sapientum 13 (81) Herb 5
Alpinia siamense 13 (81) Herb 1
Tamarindus indica 12 (75) Tree 5
Artocarpus heterophyllus 11 (69) Tree 5
Tiliacora triandra 10  (63) Climber 1
Solanum barbisetum 10  (63) Shrub 1
Dracaena fragrans 10 (63) Tree 5
Acacia pennata 9 (56)  Climber 1
Dracaena fragrans 9 (56) Shrub 2
Villagel (n=6)

Mangifera indica 6 (100) Tree 5
Musa sapientum 5 (83) Herb 5
Alpinia siamense 5 (83) Herb 1
Tectona grandis 5 (83) Tree 4
Dimocarpus longan 5 (83) Tree 5
Tamarindus indica 5 (83) Tree 5
Piper sarmentosum 4 (67)  Climber 1
Dracaena fragrans 4 67) Shrub 2
Cymbopogon citratus 4 67) Shrub 1
Samanea saman 4 67) Tree 4
Artocarpus heterophyllus 4 (67) Tree 5
Village2 (n=6)

Mangifera indica 6 (100) Tree 5
Musa sapientum 5 (83) Herb 5
Alpinia siamense 5 (83) Herb 1
Phyllanthus acidus 5 (83) Tree 5
Acacia pennata 4 (67)  Climber 1
Colocasia gigantea 4 67) Herb 1
Artocarpus heterophyllus 4 67) Tree 5
Dimocarpus longan 4 67) Tree 5
Psidium guajava 4 67) Tree 5
Sandoricum koetjape 4 (67) Tree 5
Village3 (n=4)

Solanum aculeatissimum 4 (100) Shrub 1
Tiliacora triandra 3 (75)  Climber 1
Musa sapientum 3 (75) Herb 5
Alpinia siamense 3 (75) Herb 1
Amaranthus lividus 3 (75) Herb 1
Cordyline fruticosa 3 (75) Shrub 2
Capsicum frutescens 3 (75) Shrub 1
Cymbopogon citratus 3 (75) Shrub 1
Ocimum tenuiflorum 3 (75) Shrub 1
Azadirachta indica 3 (75) Tree 4

Notes: The values in parentheses are percentages of the frequency.
*Frequency represents the number of home gardens where the
species was recorded.

Utility values are: 1 = Vegetable&Food; 2 = Ornamental,
3 = Medicinal; 4 = Building material; 5 = Fruit; 6 = Other.
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Figure 2 Relationship of soil properties and some biodiversity indices.
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